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(54) Electric vacuum cleaner 

(57) An electric vacuum cleaner according to the 
present invention includes a cleaner main body 16, and 
a suction unit 24 which is rotatably disposed at the bot- 
tom of the cleaner main body 1 6 and includes a suction 
port 23 and a rotary brush 25. The cleaner main body 
16 includes a dust collecting chamber 19, and a fan 
chamber 18 equipped with an electric fan 17 disposed 
at the bottom thereof. A handle 21 having a grip portion 
20 and a control circuit board 22 are installed above the 
dust collecting chamber 19. Components such as the 
handle 21 and the electric fan 1 7 are installed at the rear 
of the cleaner main body 1 6. With this configuration, the 
vacuum cleaner is prevented from failing down when it 
is set upright. Further, the safety in use of the vacuum 
cleaner will be improved. Also, the user is able to easily 
use the vacuum cleaner. Furthermore, it is possible to 
finish assembling the component parts only at the rear 
of the vacuum cleaner. Accordingly, the number of parts 
to be assembled and disassembled can be decreased. 
Also, it is possible to shorten the time required for the 
assembling job and, further, to improve the workability. 



Fig. 2 
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Description 

FiELDOFTHE iNVENTiON 

[0001] The present invention relates to an uprlglit 
electric vacuum cleaner iiaving a suction unit rotatably 
disposed at the bottom of the cleaner main body, and a 
vacuum cleaner hose unit that provides communication 
between a dust collecting chamber and the suction unit. 

BACKGROUND OF THE INVENTION 

[0002] Hitherto, an electric vacuum cleaner of this 
type has been configured as shown in Fig. 34. The con- 
figuration will be described in the following. 
[0003] As shown in Fig. 34, a suction unit 2 Includes 
a rotary brush 1 , and the rotary brush 1 Is rotatably In- 
stalled at the bottom of a cleaner main body 3. A fan 
chamber 5 furnished with'an electric fan 4 is disposed 
at the bottom of the cleaner main body 3. A dust collect- 
ing chamber 6 is disposed above the fan chamber 5, A 
handle 7 and a control circuit board 8 for the electric fan 
4 are arranged further above the dust collecting cham- 
ber 6. A cord winding device 9 Is disposed at the back 
of the dust collecting chamber 6. 
[0004] The control circuit board 8 is covered with a 
cover 10 at the front of cleaner main body 3. The cord 
tape-up device 9 is covered with a cord winding device 
cover 11 at the rear of cleaner main body 3. Also, the 
electric fan 4 is covered and held with a motor cover 12 
at the front of cleaner main body 3. 
[0005] Also, when the vacuum cleaner is not used 
with Its main body kept upright, the handle Is turned, and 
a part of the turned handle Is abutted against the floor 
so that the cleaner main body Is prevented from falling 
down. 

[0008] Also, a hose unit which provides communica- 
tion between the dust collecting chamber of the cleaner 
main body and the suction unit is, as shown In Fig. 35, 
provided with screw thread 13a disposed on the Inner 
wall of a connection pipe 1 3, and an adhesive agent 1 3b 
Is applied to the grooves of thread 1 3a. The end of hose 
1 4 Is screwed In along the thread 1 3a of the connection 
pipe 13. Thus, the adhesive agent 13b hardens to se- 
cure the hose 14 and connection pipe 13, and thereby 
the hose unit 15 is formed. 

[0007] However, in an electric vacuum cleaner as 
shown In Fig. 34, when the electric fan 4 Is assembled, 
the front portion of cleaner main body 3 is first assem- 
bled, followed by Installation of the motor cover 12. On 
the other hand, when the cord tape-up device 9 Is as- 
sembled, the rear portion of cleaner main body 3 is first 
assembled, followed by installation of the cord winding 
device cover 1 1 . During the assembling job. It Is neces- 
sary to properly turn around the cleaner main body 3, 
making the assembling job bothersome. Similarly, when 
the electric vacuum cleaner Is disassembled for a serv- 
icing purpose, It Is also necessary to properly turn 



around the cleaner main body 3, making the job trouble- 
some. 

[0008] Further, when the vacuum cleaner Is not used 
with its main body kept upright, the handle is turned, and 

5 a part of the turned handle is abutted against the floor 
so that the cleaner main body is prevented from falling 
down, Accordingly, the user has to turn the handle each 
time, and It causes a nuisance to the user. Furthermore, 
a handle turning mechanism is disposed at the root por- 

10 tion of the handle, causing a considerable limit to the 
design. 

[0009] Also, in an electric vacuum cleaner having a 
removable hose, when the rear portion of the cleaner 
main body is cleaned, removing the hose and fitting an 
IS attachment or the like thereto, there Is a fear of falling 
down of the cleaner main body 
[0010] Further, in the case of using a hose unit as 
shown in Fig. 35, the hose unit includes the screw thread 
13a arranged on the inner wall of connection pipe 13, 
causing the die cost to become higher and the molding 
cycle time to become longer, resulting in higher molding 
costs . Also, since it Is difficult to provide the crest and 
bottom of the screw thread 13a with a great difference 
in level, making it absolutely necessary to use the ad- 
hesive agent 13b to secure the connection pipe 13 and 
the hose 14. Furthennore, the adhesive agent 13b may 
flow into the connection pipe 13 or the hose 14 during 
the connecting job. in addition, there is a fear of air leak- 
age due to Insufficient adhesion. Also, there exist prob- 
lems of inadequate adhesion and longer hardening time 
of the adhesive agent. Thus, a conventional electric vac- 
uum cleaner has many problems to be solved. 

SUiVIMARY OF THE INVENTiON 

[0011] It is the primary object of the present i nvention 
to reduce the product costs by decreasing the number 
of components to be assembled and disassembled, and 
also to shorten the time required for assembling the 
components and to Improve the workability. 
[0012] Also, it is the second object of the present in- 
vention to obtain an electric vacuum cleaner such that, 
when the vacuum cleaner is not used with its main body 
kept upright, the user is not required to operate a handle 
or any other preventive mechanism to prevent the clean- 
er main body from falling down, thereby Improving the 
usability and the design convenience Including the han- 
dle. 

[0013] Further, It is the third object of the present in- 
vention to obtain an electric vacuum cleaner such that, 
when the rear portion of the cleaner main body is 
cleaned, removing the hose from the suction unit and 
fitting an attachment or the like thereto, the cleaner main 
body does not fall down even if the hose Is strongly 
pulled backward, thereby Improving the safety and the 
usability. 

[0014] Also, Itlsthefourth object of the present inven- 
tion to provide a high-quality hose unit for electric vac- 
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uum cleaners. 

[0015] An electric vacuum cleaner to achieve tlie pri- 
mary object of tlie present Invention comprises a clean- 
er main body, and a suction unit wiiich Is rotatably dis- 
posed at the bottom of the cleaner mai n body and is pro- 
vided with a suction port and a rotary brush, wherein the 
cleaner main body includes a dust collecting chamber 
disposed above afan chamber equipped with an electric 
fan disposed at the bottom thereof, and a handle having 
a grip portion and a control circuit board above the dust 
collecting chamber. The components such as the han- 
dle and the electric fan are Installed at the rear of cleaner 
main body. 

[0016] Inthis way, since the components of the handle 
and the electric fan or the like are installed only at the 
rear of cleaner main body, it is not necessary to turn 
around the cleaner main body when assembling the 
components. So, the number of components to be as- 
sembled and disassembled may be decreased, result- 
ing in lower product costs. Further, it is possible to short- 
en the time required for the assembling Job and to im- 
prove the workability, 

[0017] Also, in an electric vacuum cleaner to achieve 
the second object of the present invention, a cleaner 
main body having a dust bag furnished with an electric 
fan is mounted for universal movement on a suction unit 
having a suction port to take in dust, and a support por- 
tion Is retractably or rotatably disposed on the cleaner 
main body in order to support the cleaner main body. 
The support portion nearly abuts on the floor surface on- 
ly when the cleaner main body Is in an upright position 
due to a mechanism formed at a part of the cleaner main 
body. The configuration is such that the support portion's 
abutment on the floor surface Is outside the plane pro- 
jected on the floor surface by the caster roller and the 
front end of the suction unit. 
[0018] Thus, when the cleaner main body Is set up- 
right after using, the support portion Is automatically 
abutted on the floor surface by the function of a cam 
mechanism so that the cleaner main body is hard to fall 
down. The user is able to make the cleaner main body 
hard to fall down without operating a handle or any other 
preventive mechanism, and it is possible to improve the 
usability and the design convenience including the han- 
dle. 

[001 9] Also, In an electric vacuum cleaner to achieve 

the third object of the present invention, a cleaner main 
body equipped with a dust collecting chamber and an 
electric fan Is mounted for universal movement on a suc- 
tion unit having a suction port to take in dust, and a con- 
nection hose detachably connected to the suction unit 
provides communication between the suction unit and 
the dust collecting chamber, and a support portion is re- 
tractably disposed on the cleaner main body In order to 
make the cleaner main body hard to fall down. When 
the hose is disconnected from the suction unit, the sup- 
port portion protrudes behind the rotational center of the 
caster roller. 



[0020] With this configuration, when the rear portion 
of the cleaner main body is cleaned, removing the hose 
from the suction unit and fitting an attachment or the like 
thereto, the cleaner main body does not fall down even 

5 if the hose is strongly pulled backward, and thereby it Is 
possible to Improve the safety and the usability. 
[0021] Also, a hose unit for electric vacuum cleaners 
to achieve the fourth object of the present Invention 
comprises a hose and a hose cover. The hose cover has 

10 a cylindrical portion in which the hose Is inserted, and 
an opening Is fomied in a part of the cylindrical portion, 
and there is provided a protrusion on the inner wall of 
the cylindrical portion along the opening. 
[0022] With this configuration, it is possible to struc- 

is turally simplify the die to be used and to lower the cost. 
Also, the hose may be assembled without using an ad- 
hesive agent since the hose is guided by the protrusion, 
and thereby it is possible to Improve the assembling 
workability and to obtain a high-quality hose unit for 

20 electric vacuum cleaners. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Fig. 1 Is a front view of an electric vacuum 

cleaner in accordance with the first embodiment of the 
present invention. Fig. 2 Is a side view of the electric 
vacuum cleaner with parts broken away Fig. 3 Is an ex- 
ploded perspective view of the electric vacuum cleaner, 
Fig. 4 is a back view of the electric vacuum cleaner with 
parts broken away 

[0024] Fig. 5 is a side view of an electric vacuum 
cleaner in accordance with the second embodiment of 
the present invention. Fig. 6 Is a front view of the electric 
vacuum cleaner. Fig. 7 is a fragmentary sectional view 
of the electric vacuum cleaner. Fig. 8 Is a rear view of 
the electric vacuum cleaner. Fig. 9 Is an enlarged side 
view of essential parts of the electric vacuum cleaner 
with its main body inclined. Fig. 10 Is an enlarged side 
view of essential parts of the electric vacuum cleaner 
with its main body kept in an upright position. Fig. 11 is 
an enlarged side view of essential parts of the electric 
vacuum cleaner with its caster roller removed. Fig. 12 
is an enlarged side view of essential parts of the electric 
vacuum cleaner with its caster roller removed and main 
body kept at a generally horizontal position. Fig. 13 is a 
side view showing a state of the electric vacuum cleaner 
in operation. Fig. 141s an enlargedslde view of essential 
parts, showing a state of the electric vacuum cleaner In 
operation. Fig. 15 is a side view showing a state of the 
electric vacuum cleaner with attachments fitted thereto. 
Fig. 16 is a side view of essential parts of an electric 
vacuum cleaner In use of the third embodiment of the 
present invention, with its caster roller removed. Fig. 17 
Is an enlarged view of a cam of the electric vacuum 
cleaner. 

[0025] Fig. 18 Is a front view of an electric vacuum 
cleaner in accordance with the fourth embodiment of the 
present invention. Fig. 19 is a side view of the electric 
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vacuum cleaner. Fig. 20 Is an enlarged side view of es- 
sential parts of the electric vacuum cleaner. Fig. 21 is a 
fragmentary sectional view of tiie electric vacuum clean- 
er. Fig. 22 is an enlarged rear view of essential parts of 
the electric vacuum cleaner. Fig. 23 is an enlarged side 
view of essential parts of the electric vacuum cleaner 
Fig. 24 Is a side view of a support portion of the electric 
vacuum cleaner. Fig. 25 is a side view of a state of the 
electric vacuum cleaner in operation. Fig. 26 is an en- 
larged rear view of essential parts of an electric vacuum 
cleaner in accordance with the fifth embodiment of the 
present invention. Fig. 27 Is an enlarged side view of 
essential parts of the electric vacuum cleaner. Fig. 28 Is 
an enlarged side view of essential parts of the electric 
vacuum cleaner. Fig. 29 is a front view of an electric vac- 
uum cleaner in accordance with the sixth embodiment 
of the present invention. 

[0026] Fig. 30 is a sectional view of essential parts of 

a hose unit for electric vacuum cleaners in accordance 
with the seventh embodiment of the present invention. 
Fig. 31 Is a perspective view of a hose cover of the hose 
unit for electric vacuum cleaners. Fig. 32 (a) is a sec- 
tional view of the hose cover of the hose unit for electric 
vacuum cleaners. Fig. 32 (b) is a side view of the hose 
cover of the hose unit for electric vacuum cleaners. Fig. 
33 is a front view of the hose cover of the hose unit for 
electric vacuum cleaners. 

[0027] Fig. 34 Is a side view of a conventional electric 
vacuum cleaner with parts broken away. Fig, 35 is asec- 
tlonal view of essential parts of a hose unit for electric 
vacuum cleaners of conventional type. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] The first embodiment of the present invention 
will be described In the following with reference to Fig. 
1-Fig. 4. 

[0029] As shown in Fig. 1 and Fig. 2, a cleaner main 
body 1 6 comprises a fan chamber 1 8 equipped with an 
electric fan 17 at the bottom thereof, a dust collecting 
chamber 1 9 fomned above the fan chamber 1 8, a handle 

21 having a grip portion 20 and a control circuit board 

22 to control the electric fan 1 7, which Is located above 
the dust collecting chamber 19. 

[0030] At the bottom of cleaner main body 1 6 is locat- 
ed a suction unit 24 having a suction port 23 to take in 
dust or the lil(e on the floor surface. The suction unit 24 
is furnished with a rotary brush 25 to gather up dust or 
the lil<e on the floor surface. The cleaner main body 16 
is rotatably supported on a rotary shaft 26 in the suction 
unit 24. 

[0031 ] A cord winding device 28 to store a cord 27 is 
located behind the dust collecting chamber 19 at the 
rear of the cleaner main body 1 6. The electric fan 1 7 is 
also disposed at the rear of cleaner main body 16 and 
is finally covered by a cover 29 together with the cord 
winding device 28, and is secured by screws or the like. 



The control circuit board 22 is stopped by a rib 30 pro- 
vided in the cleaner main body 16, and protrusion 31 of 
the handle 21 is press-fitted by a guide rib 32 provided 
in the cleaner main body 1 6. A cover 33 serves to cover 

5 and secure the control circuit board 22 and handle 21 . 
[0032] A connection pipe 34 is connected to a hose 
35 in communication with a suction port 23, and one end 
of same is connected to an air intake pipe 36. The air 
intake pipe 36 Is rotatably disposed at rear portion 37 of 

10 the dust collecting chamber 1 9 and is connected to a 
connection port 38. 

[0033] Also, as shown In Fig. 2 and Fig. 4, wiring 39 
from the electric fan 1 7 and the control circuit board 22 
Is tight held by circularly arcuate rib 39a formed between 
IS the dust collecting chamber 1 9, cover 29 and the cover 
33 outside the dust collecting chamber 19. 
[0034] Also, as shown in Fig. 2, a generally arcuate 
protrusion 40 is disposed at the outer periphery of the 
air intake pipe 36 connected to the hose 35 at the back 
20 of the cleaner main body 1 6 

[0035] Actions in the above configuration will be de- 
scribed in the following. As shown in Fig. 3, when the 
cleaner main body 16 is assembled, attachments such 
as handle 21, control circuit board 22, electric fan 17, 
2s and cord winding device 28 are installed at the rear of 
cleaner main body 16. Accordingly, parts assembling 
can be finished only by doing the job at the rear of the 
cleaner main body and it is possible to shorten the time 
required forthe assembling Job and to improve the work- 
so ability. Also, since two component parts such as electric 
fan 1 7 and cord winding device 28 are covered by only 
one cover 29, it Is possible to decrease the number of 
component parts. 

[0036] Further, the wiring 39 from the electric fan 1 7 

35 and the control circuit board 22 is tight held by the cir- 
cularly arcuate rib 39a formed between the dust collect- 
ing chamber 1 9, cover 29 and the cover 33 outside the 
dust collecting chamber 19. Accordingly, there is no 
notch for the wiring 39 led into the dust collecting cham- 

40 ber i 9, and it Is possible to improve the alr-tlghtness In 
the dust collecting chamber 19 and to obtain sufficient 
dust collecting effects. Also, it is possible to simplify the 
internal structure of the dust collecting chamber 19, 
making the die construction easier, and to lower the 

45 manufacturing cost. 

[0037] Also, a generally arcuate protrusion 40 is dis- 
posed at the outer periphery of air intake pipe 36 con- 
nected to the hose 35 at the back of cleaner main body 
16. Accordingly, the generally arcuate protrusion 40 

so may prevent the hose 35 from curving too sharp, and 
when the hose 35 Is greatly curved, it Is possible to pro- 
tect the hose 35 by the generally arcuate protrusion 40, 
and thereby, the hose 35 is prevented from being dam- 
aged. 

55 [0038] Next, the second embodiment of the present 
invention will be described in the following with refer- 
ence to Flg.5 ~ Fig. 15. 

[0039] As shown in Fig.5 ~ Fig.7, a suction unit 41 is 
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equipped with a rotary brush 42 to gather up dust, and 
a cleaner main body 43 is disposed for universal move- 
ment on the suction unit 41 . The cleaner main body 43 
comprises a main body front 43a and a main body rear 
43b, and an electric fan 44 to suck up dust and a cord 
winding device 46 to store a cord 45 are disposed ther- 
ebetween . A dust bag 47 functions to collect dust. A dust 
collecting chamber lid 48 can be opened or closed when 
attaching or detaching the dust bag 47. A filter retainer 
49 detachably retains an exhaust filter 50 to catch fine 
dust contained in the air discharged by the electric fan 
44. 

[0040] A rotary brush 42 is equipped with a small- 
sized drive motor 51 , and there is provided a semi-trans- 
parent window 52 there above so that the operation of 
the rotary brush 42 can be checi(ed from outside. Also, 
the cleaner main body 43 and the suction unit 41 are, 
as shown In Fig. 8, connected to each other by a de- 
tachable hose 53. 

[0041] Next, as shown in Fig. 9 - Fig. 12, the outer 
case of the suction unit 41 includes a suction unit top 
41 a and a suction unit bottom 41 b, and at the sametlme, 
a rotary shaft 43c having a main body front 43a and a 
main body rear 43b Is sandwiched between the suction 
unit top 41a and the suction unit bottom 41b, thereby 
forming a bearing portion 41c. 
[0042] A caster roller 54 is rotatably Installed on a roll- 
er mount portion 43e that is coaxial with a rotary shaft 
43c located at the bottom of cleaner main body 43, and 
Is secured by a roller retaining plate 55. The rollermount 
portion 43e Is nearly Identical in outer diameter with the 
caster roller 43, and covers the electric fan 44. 
[0043] A support plate 56 includes a support portion 
which serves to prevent the cleaner main body 43 from 
failing down easily. When an action point 56b is pushed 
bacl<wardly by cam 43d disposed in the main body rear 
43, then a small roller retaining portion 56c is forced 
down, and at the same time, a small roller 57 rotatably 
disposed on the small roller retaining portion 56c is abut- 
ted on the floor surface. Two small rollers 57 Include a 
spacer 58 therebetween and are rotatable on a rotary 
shaft 59. Also, the support plate 56 is activated upwardly 
by a tension spring 60. 

[0044] A release pedal 61 is operated when shifting 
down the cleaner main body 43. The release pedal 61 
Is fomned so as to protrude neither from the rear end nor 
from the front end of caster roller 54, and is abutted 
against the caster roller 54 when operated. 
[0045] Actions in the above configuration will be de- 
scribed in the following. When the cleaner main body 43 
is Inclined in use, as shown In Fig. 9 or Fig. 11 , the sup- 
port plate 56 moves apart from the cam 43d formed at 
the main body rear 43b and is activated upwardly by the 
tension spring 60, and the small rolier57moves up apart 
from the floor surface so that the vacuum cleaner may 
be operated smoothly even on a long-pile fluffy carpet 
or the like. Also, the suction unit 41 can be freely moved 
up or down as needed. 



[0046] Also, as shown in Fig. 10, when the cleaner 
main body 43 is set upright after using, the action point 
56b of the support plate 56 abuts on the cam 43d. The 
support plate 56 rotates on the rotary shaft 56a and then 
s the small roller 57 abuts on the floor surface to support 
the cleaner main body 43. Thus, it is possible to prevent 
the cleaner main body from failing down especially in 
the backward direction. 

[0047] Here, the small roller 57 Is rotatably disposed 

10 on the small roller retaining portion 56c of the support 
plate 56. So, as shown in Fig. 13, it is possible to 
smoothly move the vacuum cleaner, without dragging 
the suction unit 41 , due to the small roller 57, with the 
cleaner main body 43 kept upright, 

15 [0048] Also, when moving the vacuum cleaner In a 
state of Fig. 13, If the support plate 56 and the small 
roller 57 are given strong shocks due to an undulated 
fioorsurface or the like, then the support plate 56, which 
is freely movable in the forward direction, as shown in 

20 Fig. 1 4, will be shifted to the opposite side, causing the 
caster roller 54 to take over the role, and thereby. It is 
possible to prevent the support plate 56 and the small 
roller 57 from damage or the like. 
[0049] Further, as shown in Fig. 15, with the cleaner 

25 main body 43 kept upright, connecting portion 53a of the 
hose 53 Is disconnected from the suction unit 41 , and 
attachment nozzle 64a, 64b (see Fig. 8) Is connected to 
the connecting portion 53a of the hose 53 directly or via 
extension pipe 63. In case of cleaning a sofa, furniture 

30 or the like, even when the hose 53 is pulled backwardly 
at the back of cleaner main body 43, the cleaner main 
body 43 will not fall down because the support plate 56 
abuts on the floor surface to support the cleaner main 
body 43, and it is easier to carry out the cleaning job. 

35 [0050] In this configuration, the support plate 56, 
which Is retractably or rotatably disposed in order to 
make the cleaner main body 43 hard to fall down in an 
upright position, becomes nearly abutted on the floor 
surface only when the cleaner main body 43 is set up- 

40 right, due to the cam 43d formed In a part of the cleaner 
main body 43. Further, the configuration is such that the 
abutment on the floor surface of the support plate 56 Is 
outside the plane projected on the floor surface by the 
caster roller 54 and the front end portion of the suction 

45 unit 41 . Accordingly, when the cleaner main body 43 is 
set upright after using, the support plate 56 is automat- 
ically abutted on the floor surface due to the cam 43d, 
thereby preventing the cleaner main body 43 from falling 
down. Thus, the user is not necessary to operate a han- 

50 die or any other mechanism to prevent the cleaner main 
body 43 from falling down. So, it is possible to Improve 
the usability and the design convenience Including the 
handle. 

[0051] Also, since the small roller 57 is rotatably dis- 
ss posed in the small roller retaining portion 56c of the sup- 
port plate 56, the cleaner main body 43 may be freely 
moved In an upright position, that is, keeping the suction 
unit 41 and the cleaner main body 43 nearly at an angle 
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of 90». 

[0052] Further, with the cleaner main body 43 inclined 
in a state of using, the support plate 56 Is activated by 
a spring or the like in a direction opposite to the floor 
surface so as to move the support plate apart by a spe- 
cific distance from the floor surface. Accordingly, It is 
possible to prevent worsening of the workability, for ex- 
ample, due to a long-pile fluffy carpet or the like entan- 
gled in the support plate 56 during normal use of the 
vacuum cleaner. Also, when cleaning a lower back place 
such as under a bed, holding the cleaner main body 43 
horizontally at nearly 1 80', the support plate 56 will not 
limit the angle, for example by touching against the rear 
portion of the cleaner main body 43, and it Is possible 
to assure same usability as Is obtained with a conven- 
tional electric vacuum cleaner without such support 
plate 56. 

[0053] Also, with the cleaner main body 43 set upright, 
the support plate 56 is retractably or rotatably formed In 
the direction of suction unit 41. So, when the cleaner 
main body 43 is moved, with the cleaner main body 43 
kept upright, causing a strong shock to the support plate 
56 due to an undulated floor surface or the like, the sup- 
port plate 56 Is turned and retracted In the direction of 
the suction unit 41 , thereby preventing the support plate 
56 and the small roller 57 from damage or the like. 
[0054] Further, with the cleaner main body 43 inclined 
in a state of using, the support plate 56 Is moved by a 
specific distance from the floor surface by the cam 43d 
provided In the cleaner main body 43. So, it is unneces- 
sary to use a spring or the like to activate the support 
plate 56 In a direction opposite to the floor surface, and 
consequently, it Is possible to lower the cost. 
[0055] Also , with the cleaner main body 43 set upright, 
the hose 53 Is connected to the cleaner main body 43, 
at the side where the support plate 56 abuts on the floor 
surface. So, when the vacuum cleaner is used, discon- 
necting the hose 53 from the suction unit 41 and con- 
necting the removed hose 53 to an extension pipe or 
fitting an attachment to the end thereof , the support plate 
56 abuts on the floor surface to support the cleaner main 
body 43, thereby preventing the cleaner main body 43 
from falling down. 

[0056] Further, the caster roller 54 is rotatably dis- 
posed on the roller mount portion 43e provided at the 
bottom of the cleaner main body 43, and the outer di- 
ameter of roller mount portion 43e is nearly identical with 
the outer diameter of caster roller 54. Accordingly, when 
cleaning a low back plate such as under a bed or a desk, 
it is possible to lessen the effects of catching or shocks 
caused by obstructions and to make the vacuum cleaner 
operation smooth and stable. 
[0057] Also, a release pedal 61 is disposed, in which 
the release pedal 61 is operated when the cleaner main 
body 43 Is inclining. The release pedal 61 Is formed so 
as to protrude neither from the rear end nor from the top 
end of the caster roller 54. Accordingly, the release ped- 
al does not touch furniture or the like during cleaning 



and It is possible to smoothly perfomn the cleaning job 
without giving damage to furniture or the like. 
[0058] Also, when the release pedal 61 is operated, 
the release pedal 61 abuts on the caster roller 54. So, 

5 when the cleaner main body 43 is Inclined by stepping 
on the release pedal 61 , the release pedal 61 touches 
the caster roller 54, making it unable to rotate. Then, the 
cleaner main body 43 does not move so that the release 
pedal may be precisely depressed, thereby improving 

10 the workabilily. 

[0059] Further, the roller mount portion 43e covers the 
electric fan 44. So, it Is possible to reduce the widthwise 
dimension of the cleaner main body 43, and as a result, 
to make the vacuum cleaner smaller in size and more 

IS compact. 

[0060] Next, the third embodiment of the present In- 
vention will be described with reference to Fig, 16 and 
Fig. 17. In this embodiment, tension spring 60 used in 
the second embodiment is not necessary, and the cam 
20 used Is different in shape from the one used in the sec- 
ond embodiment. 

[0061] As shown in Fig. 1 6 and Fig. 17, a cam (shaded 
portion) 62 has a groove-like shape so that an action 
point 56b of support plate 56 may get In the groove. The 

25 cam 62 Includes a fixing cam 62a that Is a little wider 
than the action point 56b and serves to make a small 
roller 57 abut on the floor surface, a lifting cam 62c that 
serves to lift the small roller 57 off the floor surface, and 
a junction 62b that connects the cams to each other. The 

30 radius Rc of the lifting cam 62c is smallerthan the radius 
Ra of the fixing cam 62a. 

[0062] Actions In the above configuration will be de- 
scribed In the following. Even In case of installing no ten- 
sion spring 60, when the cleaner main body 43 is In- 

35 cllned In use, the small roller 57 Is off the floor surface 
since the action point 56b is at the position of the lifting 
cam 62c, and thereby it is possible to obtain at a low 
cost the same effects as In the second embodiment. 
[0063] The fourth embodiment of the present Inven- 

40 tion will be described in the following with reference to 
Fig. 1B~Fig. 25. 

[0064] As shown in Fig. 1 8~Fig. 21 , a suction unit 71 
Is furnished with a rotary brush 72 to gather up dust, and 
the suction unit 71 Is disposed for universal movement 

45 in cleaner main body 73. The cleaner main body 73 com- 
prises main a body front 73a and a main body rear 73b, 
and an electric fan 74 to suck up dust and a cord winding 
device 76 to store a cord 75 are disposed therebetween , 
A dust bag 77 functions to collect dust. A dust collecting 

50 chamber lid 78 can be opened or closed when attaching 
or detaching the dust bag 77. A filter retainer 79 detach- 
ably retains an exhaust filter 80 to catch fine dust con- 
tained in the air discharged by the electric fan 74. 
[0065] A rotary brush 72 is equipped with a small- 

55 sized drive motor 81 , and there Is provided a semi-trans- 
parent window 82 there above so that the operation of 
the rotary brush 72 can be checked from outside. Also, 
the cleaner main body 73 and the suction unit 71 are, 
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as shown in Fig. 22, connected to hose fixing portion 88 
provided In the suction unit 71 by a detachable hose 83. 
[0066] The outer case of the suction unit 71 Includes 
a suction unit top 71a and a suction unit bottom 71b, 
and at the sanfie time, a rotary shaft 73c having a main 
body front 73a and a main body rear 73b is sandwiched 
between the suction unit top 71a and the suction unit 
bottom 71b. The cleaner main body 73 is disposed for 
universal movement in connection with the suction unit 
71. 

[0067] A caster roller 84 is coaxial with the rotary shaft 
of the cleaner main body 73 and Is disposed at the main 
body front 73a, and is rotatabiy retained by a roller re- 
taining plate 85. 

[0068] A support portion 86 has its rotational center 

near a hose fixing portion 88 which serves to fix a hose 
83 to the suction unit 71 . With the cleaner main body 73 
kept upright, when the hose 83 is removed from the hose 
fixing portion 88, the cleaner main body 73 does not fall 
down backwardly because of the support portion 86. As 
shown In Fig. 23 and Fig, 24, a rotary shaft 86a Isfomned 
In one piece therewith at the upper position and a small 
roller 87 as a traveling means is rotatabiy disposed at 
the lower end position, which Is activated downwardly 
by a spring 89. A stopper 86b that sen/es to control the 
backward protmsion of the support portion 86 is formed 
In one piece therewith above the rotary shaft 86a. Also, 
when the hose 83 is fitted to the hose fixing portion 88, 
depression 83a fomied in one piece with the hose 83 
abuts on a guiding rib 86c provided in one piece with the 
support portion 86, pushing the support portion 86 for- 
ward, and thereby the hose Is stored into the main body 
rear 73b. 

[0069] A connection hose 90 serves to connect the 
suction port of the suction unit 71 to the hose fixing por- 
tion 88. A bearing 73c Is disposed In the main body rear 
73b and journals the support portion 86, A guard portion 
86d is formed In one piece with the support portion 86 
and partially covers the rear of the connection hose 90. 
[0070] Actions In the above configuration will be de- 
scribed In the following. With the cleaner main body 73, 
kept upright, when the hose 83 Is removed from the hose 
fixing portion 88, the retractable support portion 86 Is 
pushed by the spring 89 and protruded backwardly from 
the center of the caster roller 84. When the hose 83 is 
fixed to the hose fixing portion 88, the depression 83a 
abuts on the guiding rib 86c, pushing the support portion 
86 forwardly, and thereby the hose is stored into the 
main body rear 73b, Accordingly, the support portion 86 
is automatically protruded only when needed, and It Is 
possible without help of the user to prevent the cleaner 
main body 73 from falling down. 
[0071] Also, since the small roller 87 is rotatabiy dis- 
posed at the lower end of the support portion 86, the 
support portion 86 may be smoothly retracted or pro- 
truded without catching therein even when the vacuum 
cleaner Is operated on a long-pile fluffy carpet, 
[0072] Also, since the support portion 86 Is provided 



with guard portion 86d, when the cleaner main body 73 
is used, it Is possible to prevent the connection hose 90 
from being damaged 'by obstructions or the like on the 
floor surface. 

s [0073] Further, as shown in Fig 25, when the cleaner 
main body 73 Is rotated about the small roller 87 and Is 
somewhat Inclined backwardly, with the support portion 
86 protruded backward, since the protrusion of the sup- 
port portion 86 is controlled by the stopper 86b , the cent- 

10 er of the small roller 87 moves forward ahead of the ro- 
tary shaft 86a, causing the support portion 86 to be au- 
tomatically retracted due to the weight of the cleaner 
main body 73, Accordingly, when the cleaner main body 
73 being inclined is moved with the hose 83 disconnect- 

is ed, the support portion 86 may be automattoally retract- 
ed. Further, It Is possible to Improve the usability. 
[0074] In this configuration, when the suction unit 7 
land the detachable hose 83 are removed, the support 
portion 86 protrudes backward behind the rotational 

20 center of the caster roller 84 In order to support the 
cleaner main body 73 in an upright position, Accordingly, 
when cleaning a place behind the cleaner main body 73 
with an attachment or the like fitted thereto, removing 
the hose 83 from the suction unit 71 , the cleaner main 

25 body 73 does not fall down in the backward direction 
even when the hose 83 is strongly pulled backward. In 
this way, it Is possible to improve the safety and the us- 
ability. 

[0075] Also, when the hose 83 is fitted to the hose f Ix- 

30 ing portion 88, a part of the hose 83 pushes the support 
portion 86 forward and abuts thereon, causing the sup- 
port portion 86 to be retracted. Thus, the support portion 
86 may be retracted without any help of the user 
[0076] Also, there is provided depression B3a at the 

35 abutment against the support portion 86 of hose 83, and 
a part of the support portion 86 is Inserted into the de- 
pression 83a, So, when the hose 83 is fitted to the hose 
fixing portion 88, the support portion 86 may be easily 
pushed foHArard by the hose 83. 

40 [0077] Further, the small roller 87 Is mounted at the 
lower end portion of the support portion 86 which comes 
in contact with the floor surface. So, It Is possible to 
smoothly protrude or retract the support portion 86 even 
when operating the vacuum cleaner on a long-pile fluffy 

45 carpet. 

[0078] Also, the suction port of suction unit 71 is con- 
nected to the hose fixing portion 88 by means of the con- 
nection hose 90, with the support portion 86 retracted, 
the connection hose 90 is covered by guard portion 86d. 

50 Accordingly, when the cleaner main body 73 Is used, it 
Is possible to prevent the connection hose 90 from being 
damaged by obstructions or the like on the floor surface. 
[0079] Further, when the cleaner main body 73 Is 
somewhat backwardly inclined about the portion con- 

55 tacting with the floor surface at the lower end of the sup- 
port portion 86, with the support portion 86 protruded 
backward, the portion contacting with the floor surface 
at the lower end of support portion 86 comes ahead of 
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the upper rotational center of the support portion 86, 
causing the support portion 86 to be automatically re- 
tracted due to the weight of the cleaner main body 73. 
Accordingly, when the cleaner main body 73 being in- 
clined is moved with the hose 83 disconnected, the sup- 
port portion 86 may be automatically retracted. 
[0080] Next, the fifth embodiment of the present in- 
vention will be described with reference to Fig. 26~Fig. 
28. In this embodiment, the support portion 86 used in 
the fourth embodiment is electrically protruded and re- 
tracted. 

[0081] As shown In Fig. 26, the configuration is such 
that a switch 91 turns OFF with a hose 83 fixed on a 
hose fixing portion 88, and tuns ON with the hose 83 
removed from the hose fixing portion 88. A support por- 
tion 86 is protruded and retracted by means of a sole- 
noid valve (not shown) and a tension spring (not shown). 
The support portion 86 is interlocked with the switch 91 , 
and the support portion 86 is pushed backward when 
the switch 91 is ON. A small roller 87 is rotatably dis- 
posed at the rear end of the support portion 86. 
[0082] Actions in the above configuration will be de- 
scribed In the following. When the hose 83 is fixed on 
the hose fixing portion 88, the switch 91 turns OFF and 
the support portion 86 is in a position as shown in Fig. 

27. Next, when cleaning a place behind the cleanermaln 
body 73, removing the hose 83 from the hose fixing por- 
tion 88, the switch 91 turns ON, and the support portion 
86 is automatically pushed backward, as shown in Fig. 

28, by the function of the solenoid. In this condition, the 
cleaner main body 73 may be prevented from falling 
down even when pulled backward. 

[0083] Next, the sixth embodiment of the present in- 
vention will be described with reference to Fig. 29. In 
this embodiment, there is separately provided a switch 
which serves to protrude and retract the support portion 
86 used in the fifth embodiment. 
[0084] As shown in Fig. 29, a hand switch 93 is dis- 
posed in handle 92 fitted to cleaner main body 73, and 
the switch serves to protrude and retract the support 
portion 86. With the hand switch 93 tumed ON, the sup- 
port portion 86 is pushed backward by the function of a 
solenoid valve (not shown) and a tension spring (not 
shown). 

[0085] Actions In the above configuration will be de- 
scribed in the following. When the hand switch 93 is op- 
erated by the user, the support portion 86 Is protruded 
backward. When the vacuum cleaner Is left for a while 
with its main body 73 kept upright, using an attachment 
or doing the cleaning job on an undulated floor surface, 
it is possible to protrude or retract the support portion 
86 as needed, thereby diversifying the mechanism to 
prevent the cleaner main body 73 from falling down 
backward. 

[0086] Also, the hand switch 93 is disposed in the han- 
dle 92, but it is not necessary, in this embodiment, to 
limit the position of the handle 92, The hand switch 93 
maybe installed In other places such as near the attach- 



ment fixing portion of the cleaner main body 73, or in 
suction unit 71 . 

[0087] Next, the seventh embodiment of the present 
invention will be described with reference to Fig. 30~Fig. 
5 33. 

[0088] As shown in Fig. 30, a hose unit 100 includes 
a hose cover 101 and a hose 102 which are connected 
to a suction port (not shown) of a cleaner body (not 
shown). The hose cover 1 01 , as shown in Fig. 31 , has 
10 a cylindrical portion 103 in which the hose 102 is insert- 
ed. The cylindrical portion 1 03 has an opening 1 04. The 
cylindrical portion's inner wall 105 has a protrusion 
along the opening 104. 

[0089] Also, as shown in Fig. 32, there are provided 

is a protrusion 106 and a protrusion 107 at generally op- 
posite positions of the cylindrical portion's inner wall 
1 05. The positions of these protrusions 1 06 and 1 07 are 
asymm etrical to the central axis of the cylindrical portion 
103, and the locus of a point such that it connects the 

20 protrusions 106 and 107 Is generally spiral as against 
the central axis of the cylindrical portion 103. Also, as 
shown in Fig. 33, there is provided an abutment wall 1 09 
so that the end of the hose 1 02 abuts on an end portion 
108 of the cylindrical portion 103. There is also provided 

25 an inner tube 1 1 1 that generally contacts with the Inner 
periphery 110 of the hose 102. 
[0090] Actions in the above embodiment will be de- 
scribed in the following. In assembling the hose u nit 1 00 , 
the hose 102 may be completely inserted into the hose 

30 cover 1 01 , by turning the hose cover, until the end of the 
hose 1 02 abuts against the abutment wall 1 09 provided 
on the cylindrical portion 103. In that case, since there 
Is provided the abutment wall 1 09 on the cylindrical por- 
tion 103, It Is always possible to completely Insert the 

35 hose 102 into the cylindrical portion 103. 

[0091] Further, the opening 104 is formed in the cylin- 
drical portion 103, and there are provided protrusions 
on the cylindrical portion's Inner wall 105 along the 
opening 104 in the cylindrical portion 103. Accordingly, 

40 as compared with a conventional screw thread configu- 
ration, it is easier to construct the die to be used, and is 
possible to increase the protrusions 106 and 107 in 
height. So, it is also possible to maintain the fastening 
strength of the hose cover 1 01 and the hose 1 02 without 

45 using an adhesive agent to secure the hose cover 1 01 
and the hose 102. 

[0092] Further, the positions of the protrusions 106 
and 107 are asymmetrical to the central axis of the cy- 
lindrical portion 103, and the locus of a point such that 

50 it connects the protrusions 1 06 and 1 07 is generally spi- 
ral as against the central axis of the cylindrical portion 
103. Accordingly, It is easy to Insert the hose 102 into 
the hose cover 101 , thereby facilitating the assembling 
job, and the protrusions 106 and 107 may be inserted 

55 into the spirally formed depression. As a result, the fas- 
tening strength of the hose cover 101 and the hose 1 02 
may be Increased. And, by fonning the inner tube 111 , 
which generally contacts with the inner periphery 1 1 0 of 
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the hose 102, on the hose cover 101, it is possibie to 
mal<e the hose 102 and the hose cover 101 to come in 
air-tight contact with each other. 
[0093] Thus, the hose unit 1 00 in accordance with the 
present embodiment is not complicated in die construc- 
tion and assures a low cost. Aiso, It Is possibie to main- 
tain the fastening strength of the hose cover 101 and 
the hose 1 02 without using an adhesive agent to secure 
the hose cover 1 01 and the hose 1 02, thereby improving 
the assembling worl<abiiity and quality. 
[0094] Further, by installing the above hose unit for 
electric vacuum cleaners at one end of the hose at least 
which connects the dust collecting chamber to the suc- 
tion unit, it is possible to make the assembling job easier 
and to provide an Inexpensive electric vacuum cleaner. 



Claims 

1 . An electric vacuum cleaner, comprising: 

a cleaner main body, and 
a suction unit which Is rotatabty disposed at the 
bottom of said cleaner main body and is provid- 
ed with a suction port and a rotary brush, 
wherein said cleaner main body Includes a fan 
chamber equipped with an electric fan located 
at the bottom, 

a dust collecting chamber located above said 

fan chamber, and 

a handle having a grip portion located above 
said dust collecting chamber, and 

said handle and said electric fan at least are 
installed at the rear of said cleaner main body. 

2. The electric vacuum cleaner as defined In claim 1 , 
further comprising a cover, 

wherein said cover is disposed so as to cover 
an electric fan section except said handle. 

3. The electric vacuum cleaner as defined In claim 2, 

wherein said cleaner main body further in- 
cludes a control circuit board, and 
wiring connected to said electric fan, and wiring 
connected to said control circuit board, and 
wherein each of said wiring is arranged be- 
tween said dust collecting chamber and said 
cover at the rear of said dust collecting cham- 
ber. 

4. The electric vacuum cleaner as defined In claim 1 
or 2, 

wherein said cleaner main body further in- 
cludes wiring connected to said electric fan, 
and wiring connected to said control circuit 
board, and 



each of said wiring is arranged between said 
dust collecting chamber and said cover at the 
rear of said dust collecting chamber 

s 5. An electric vacuum cleaner, comprising: 

(a) a suction unit having a suction port to tal<e 
in dust, 

(b) a cleaner main body to house an electric fan 
10 and a dust collecting bag, said cleaner being 

disposed for universal movement on said suc- 
tion unit, 

(c) a caster roller, and 

(d) a support portion, 

IS 

wherein said cleaner main body has a cam 
mechanism formed in one piece with a part 
thereof, 

said support portion Is disposed at least retract- 
20 ably or rotatably and further, said support por- 

tion Is disposed so as to prevent said cleaner 
main body from falling down when said cleaner 
main body is set upright, 
said support portion has an abutment portion 
25 that abuts on the floor surface only with said 

cleaner main body i<ept upright, and 
said support portion Is disposed so that the po- 
sition of said abutment portion Is outside the 
plane projected on said floor surface by said 
30 caster roller and the front end of said suction 

unit. 

6. The electric vacuum cleaner as defined in claim 5, 

wherein said roller is rotatably installed on 
3s said abutment portion of said support portion, 

7. The electric vacuum cleaner as defined In claim 5, 

wherein said support portion has an activating 
40 means, and 

with the cleaner main body Inclined in a state 
of using, said support portion Is activated by 
said activating means so that the support por- 
tion moves off by a specific distance from the 
45 floor surface. 

8. The electric vacuum cleaner as defined in claim 5, 

wherein said support portion is disposed at 
least one of retractably and rotatably so that the 
so support portion is movable in the direction of said 
suction unit when said cleaner main body is In an 
upright position. 

9. The electric vacuum cleaner as defined In claim 5, 
55 wherein said support portion is disposed so 

that the support portion moves off by a specific dis- 
tance from the floor surface due to said cam mech- 
anism when said cleaner main body is inclined In a 
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state of using. 

10. The electric vacuum cleaner as defined In claim 5, 
further comprising a hose connected to said cleaner 
main body, 

wherein said hose is connected to the side 
same as the side where said abutment portion is 
located when said cleaner main body is set upright. 

11 . The electric vacuum cleaner as defined in claim 5, 

wherein said cleaner main body has a roller f ix- 
ing portion formed at the bottom thereof, 
said caster roller is rotatably installed on said 
roller fixing portion, and 
said roller fixing portion has an outer diameter 
nearly Identical with the outer diameter of said 
caster roller. 

12. The electric vacuum cleaner as defined in claim 5, 
further comprising a release pedal, 

wherein said release pedal is operated to shift 
down said cleaner main body, and 
said release pedal is disposed so as to protrude 
neither from the rear end nor from the top end 
of the caster roller. 

13. The electric vacuum cleaner as defined in claim 5, 
further comprising a release pedal, 

wherein said release pedal Is operated to shift 
down said cleaner main body, and 
when said release pedal Is operated, said re- 
lease pedal abuts on said caster roller. 

14. The electric vacuum cleaner as defined In claim 11 , 

wherein said roller fixing portion Is disposed 
in a manner such that said electric fan is covered 
by the roller fixing portion. 

15. An electric vacuum cleaner, comprising: 



the support portion is protruded behind the ro- 
tational center of said caster roller when said 
hose is removed from said suction unit. 

5 16. The electric vacuum cleaner as defined in claim 15, 
further comprising an activating means, 

wherein said cleaner main body has a hose fix- 
ing portion to fix said hose thereto, 
10 said support portion has a rotational center 

near said hose fixing portion and is installed so 
as to be rotatable within the range of a prede- 
termined angle in the fonward and baciward di- 
rection, and is activated bacl<ward by said ac- 
is tlvating means, and 

when said hose Is fixed to said hose fixing por- 
tion, a part of said hose pushes said support 
portion forward while abutting thereon so that 
said support portion is retracted. 

17. The electric vacuum cleaner as defined in claim 15 
or 16, 

wherein said hose includes a depression 
formed in a position where the hose abuts on 
said support portion, and 
a part of said support portion is inserted in said 
depression. 

18. The electric vacuum cleaner as defined in claim 15 
or 16, 

wherein said hose Includes a depression 
fonned in a position where the hose abuts on 
said support portion, and 
a part of said support portion is inserted In said 
depression, 

19. The electric vacuum cleaner as defined in claim IB, 
wherein said support portion includes a 

traveling means disposed on a part where the sup- 
port portion comes In contact with the floor. 

20. The electric vacuum cleaner as defined In claim 15 
or 16, 

wherein said cleaner main body has a hose fix- 
ing portion to fix said hose thereon, 
said hose provides communication between 
said suction port of said suction unit and said 
hose fixing portion, and 
said support portion in a state of being retracted 
serves to cover at least a part of the rear portion 
of said hose. 

21. The electric vacuum cleaner as defined in claim 15 
or 16, 

wherein, with said support portion protruded 



(a) a suction unit having a suction port to talce 
In dust, 45 

(b) a cleaner main body to house a dust collect- 
ing chamber and an electric fan, which Is dis- 
posed for universal movement on said suction 
unit, 

(c) a caster roller, so 

(d) a hose detachably connected to said suction 
unit, said hose being disposed so as to estab- 
lish communication between said suction unit 
and said dust collecting chamber, and 

(e) a support portion retractably Installed so as ss 
to support said cleaner main body when said 
cleaner main body is set in an upright position, 
wherein said support portion is disposed so that 
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backward, when the cleaner main body is inclined 
baclward about a contact portion between the bot- 
tom end of said support portion and the floor sur- 
face, said contact portion is positioned ahead of the 
upper rotational center of said support portion, and 
In this condition, said support portion is subjected 
to the weight pressure of said cleaner main body, 
and thereby, said support portion Is automatically 
retracted. 

22. The electric vacuum cleaner as defined in claim 1 5, 
further comprising a switch and a solenoid valve, 

wherein said cleaner main body has a hose fix- 
ing portion; 

said switch is disposed near said hose fixing 
portion, and said switch has function to turn ON 
or OFF with said hose attached or detached; 
when said hose is detached, said switch turns 
ON, and 

said solenoid vaive is operated as it is inter- 
locked with said switch, then said support por- 
tion which can freely retract and protrude In the 
fon/vard and backward direction Is protruded 
backward. 

23. An electric vacuum cleaner, comprising: 

(a) a suction unit having a suction port to take 

in dust, 

(b) a cleaner main body to house a dust collect- 
ing chamber and an electric fan, said cleaner 
being disposed for universal movement on said 
suction unit, 

(c) a caster roller, 

(d) a handle to operate said cleaner main body, 

(e) a support portion which can freely retract 
and protrude, having a function to support said 
cleaner main body kept in an upright position, 
and 

(f) a switch installed in at least one selected 
from the group consisting of said handle, said 
cleaner main body and said suction unit. 



25. The hose unit for electric vacuum cleaners as de- 
fined in claim 24, 

wherein said opening includes a plurality of 
s openings, 

said protrusion includes a plurality of protru- 
sions, and 

said plurality of protrusions are formed asym- 
metrical In relation to the central axis of said cy- 
llndrical portion. 

26. The hose unit for electric vacuum cleaners as de- 
fined in claim 25, 

wherein said plurality of protrusions are 
IS fomied along the inner wall of the cylindrical portion 
in a manner such that the locus of a point such that 
it connects said plurality of protrusions is generally 
spiral as against the central axis of the cylindrical 
portion. 

so 

27. The hose unit for electric vacuum cleaners as de- 
fined in claim 25 or 26, 

wherein said hose cover includes a hose 
abutting wall disposed at the end of said cyilndrical 
25 portion, and an Inner tube that generally contacts 
with the inner periphery of said hose. 

28. An electric vacuum cleaner, comprising: 

30 a suction unit, 

a dust collecting chamber to collect dust, 

an electric fan for suction, 

a hose that provides communication between 

said dust collecting chamber and said suction 
35 unit, and 

a hose unit for electric vacuum cleaners of 

claim 27, 

wherein said hose unit is disposed at one end 
of said hose at least. 



wherein said switch selects the position of re- 45 
traction or protrusion of said support portion. 

24. A hose unit for electric vacuum cleaners, compris- 
ing 



a hose and 
a hose cover, 



50 



wherein said hose cover includes a cylindrical 
portion in which said hose is inserted, an opening 55 
formed in a part of said cylindrical portion, and a 
protrusion disposed on the inner wall of said cylin- 
drical portion along said opening. 



EP1 121 889 A2 



Fig. 



•20 



2) 



EP1 121 889 A2 




EP 1 121 889 A2 




17 



EP1 121 889 A2 



Fig.il 




EP 1 121 889 A2 




4e 



EP1 121889 A2 




EP1 121 889 A2 



Fig. 7 




40 



EP 1 121 889 A2 

Fig. 8 




57 58 59 57 



! 



EP 1 121 889 A2 



Fig. 9 




H- 1 b 56a 



7 



EP 1 121 889 A2 



Fig. 10 




EP1 121 889 A2 



Fig. I I 



EP 1 121 889 A2 




EP 1 121 889 A2 



Fig. 13 



H-3 



55 



EP 1 121 889 A2 




EP 1 121 889 A2 




EP 1 121 889 A2 



Fig. I 6 




Fig. I 7 

62. 



EP 1 121 889 A2 




EP 1 121 889 A2 



Fig. I 9 




EP 1 121 889 A2 



Fig. 20 




4n 



EP1 121 889 A2 



Fig. 21 




EP 1 121 889 A2 



Fig. 22 




EP1 121889 A2 



F ig. 2 3 




EP1 121 889 A2 




EP1 121 889 A2 



25 



EP 1 121 889 A2 



Fig. 26 




EP 1 121 889 A2 




EP 1 121 889 A2 



Fig. 2 8 



EP 1 121 889 A2 




EP 1 121 889 A2 



30 



101 101^106 102 




EP 1 121 889 A2 



Fig. 3 I 




EP1 121 889 A2 



Fig. 32 




At 



EP 1 121 889 A2 




EP 1 121 889 A2 




EP 1 121 889 A2 



Fig. 35 



PRIOR ART 




45 



